In this work, a convenient protocol enabled the synthesis of novel Arylated Borondipyrromethene (BODIPY) compounds was applied that synthesis yields found to be higher than classical alkyl substituted analogues. Arylated chromophores exhibited the broader red-shifted absorption and fluorescence bands with higher stokes shifts with regard to reference Borondipyrromethene compound (4,4'-difluoro-8-phenyl-1,3,5,7-tetramethyl-4-bora3a,4a-diaza-s-indacene). We were interested in the electron transfer mechanism of compound BDPNH2 which has amine subunit to alkyl substituted reference. The fluorescence enhancement of this compound in acidic media was associated with the inactivation of the acceptor type photoinduced electron transfer mechanism by fluorimetric measurements. Our results are helpful for designing new photosensitizers and for applications in the study of the molecular photochemistry.
INTRODUCTION
Investigating the photophysical properties of molecules provides convenient methods in various applications such as the determination of chemically or biologically important species (1) (2) (3) (4) (5) (6) (7) (8) (9) , photodynamic therapy (10) (11) (12) (13) (14) , TPA imaging microscopy (15) (16) (17) , and organic photovoltaics (18) (19) (20) (21) . There are many studies in the literature about designing and synthesizing new molecules for these applications.
Dipyrrin based boron complexes known as BODIPY dyes have appeared as a fascinating class of luminescent molecules since their relative ease of preparation and modification over the past two decades. Actually, the widespread interest stems from their large molar absorption coefficients in the visible region, chemical robustness, solubility, high fluorescence quantum yields and photostability. Furthermore, photophysical properties of BODIPYs can be tailored and tuned by different substitution patterns on pyrrole rings and organic side, depending on application. Thus, many efforts have been devoted to engineer new BODIPY dyes and remarkable spectroscopic properties.
Alkyl substituted pyrrole derivatives such as 2,4-dimethylpyrrole and 2,4-dimethyl-3-ethylpyrrole are used as starting materials to obtain 4,4'-difluoro-8-phenyl-1,3,5,7-tetramethyl-4-bora-3a,4a-diaza-s-indacene derivatives known as BODIPY dyes. Although there are many studies for the photophysical properties of these types of dyes in the literature, only a few examples of arylated BODIPY derivatives on the 1,7,3,5 positions of the indacene core were reported (22) (23) (24) .
We note that, investigation of photophysical properties of arylated BODIPYs in terms of substitution patterns of aryl groups are lacking. The enhancement of the conjugation by direct linking and free rotation of aryl groups on the BODIPY core could change the photophysical absorption and fluorescence properties lead to fluorescence enhancement or quenching.
With these considerations, we designed and synthesized novel arylated BODIPY compounds by introducing 4-nitrophenyl and 4-aminophenyl moieties to investigate the pH sensor capability.
We also synthesized 1,3,5,7-tetramethyl substituted BODIPY (TMB) to be able to compare the results and reveal the effect of substitution in terms of photophysical properties. The target compounds were isolated in higher yields compared to alkyl substituted analogue (TMB). In this work we showed the use of arylated BODIPYs as pH probe by explaining the fluorescence enhancement mechanism of the compound BDPNH 2 with an amine substituted by using fluorescence spectroscopy technique as well as steady state UV-vis measurements.
EXPERIMENTAL SECTION

Materials and measurement
All reagents were purchased from Sigma-Aldrich and Merck Chemical Companies and used as received without further purification. 2,4-diphenylpyrrole was prepared according to the literature procedure (2) . Reactions were monitored by thin layer chromatography using Silica gel plates (Merck, Kieselgel 60, 0.25 mm thickness) with F254 indicator. Column chromatography was carried out on silica (230-400 mesh). Melting points were determined on a Barnstead Electrothermal IA9100 platform. UV-Visible spectra were recorded on a SHIMADZU UV-1800 UV-Vis spectrophotometer. Fluorescence spectra were recorded on a Perkin Elmer LS55 Fluorescence Spectrometer. Mass spectral analyses were performed on an Agilent 6224 TOF LC/MS spectrometer. 
Determination of fluorescence Quantum yields (Φ F )
In order to determine the fluorescence quantum yields of the compounds BDPNO 2 , BDPNH 2 and TMB, comparative method (Eq. 2) was applied.
Where ɸF ( The solution was stirred at room temperature for 6 h. The reaction mixture was condensed to 30 mL and filtered to provide a green solid. Without purification, the green solid and Hünig's base (1.50 mL, 9.12 mmol) were dissolved in 60 mL of CH2Cl2 , the mixture was stirred at room temperature for 10 min; BF3.OEt2 (1.80 mL, 14.34 mmol) were then added and stirring was continued overnight. The resulting solution was washed with water and dried over anhydrous Na2SO4, filtered, and evaporated. 
RESULTS AND DISCUSSION
The compound BDPNO 2 was obtained by a standard procedure starting from the 2,4-diphenylpyrrole and 4-nitrobenzaldehyde in the presence of trifluoroacetic acid catalyst as shown in Figure 1 . In the first step, p-chloranil was used for the oxidation of dipyrromethanes.
Then the treatment with hunig's base and boron trifluoride diethyl etherate gave the desired product. M)
The corresponding emission features have also been investigated upon altering the pH.
Although BDPNH2 is not a fluorescent molecule in a neutral environment, upon protonation fluorescence signal showed drastic enhancement at a maximum emission wavelength at 600
nm. The studies were The nonlinear sigmoidal fitting of titration data was given in Figure 6 .
The reversibility experiments have been carried out and it was found that all changes are found to be fully reversible. The addition of pyridine to the acidic solution of compound BDPNH2 resulted the fluorescence quenching as observed in the neutral solution. 
